L rNUmDer 


nils 


oearcn i exi 


Ub 


i ime stamp 




2 


(( M 4990997 u ) or ("5739579")).PN. 


USPAT 


2001/12/27 11:43 




^Q97 


//4?A/fi^7\ nr / 'd^A/fi^*^ nr /4^A/fi^f^ nr /4^A/fiA7^ nr 

(438/688) or (438/720)).CCLS. 


1 I^PAT- 
UOrn 1 , 

US-PGPUB; 
EPO; JPO 


9nrwnfi/9^ m-9Q 
zuuo/uu/zu iu.zy 




1044 

I W*T*t 


///"4^A/fi?7"^ nr /"4^A/fi5?"\ nr /"4^A/fiW\ nr f 'd^A/fiA?"* nr 

("438/688") or ("438/720")).CCLS.) and (barrier adj layer) 


UOrn 1 




- 


442 


(((("438/637") or ("438/653") or ("438/656") or ("438/687") or 

f'4?A/fiftft"\ nr /"4?A/79n"U PPI ^ \ anH /harrier aHi laverW 
\ 400/D00 ) Ul ( HOO//^U jJ.^ULO.) aNU \Udlliei dUj layei^ 

and oxygen 


USPAT 


2002/01/07 07:58 


- 


285 


((((("438/637") or ("438/653") or ("438/656") or ("438/687") or 

r4^fi/fifi8"\ nr / M 4^A/79n"U PPI S ^ anH /harrier aHi laver^ 

and oxygen) and cvd 


USPAT 


2002/01/04 14:48 


- 


343 


((((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 
and oxygen) and (sputtering or pvd) 


USPAT 


2002/01/04 14:49 




236 


(((((("438/637") or ("438/653") or ( u 438/656") or ("438/687") or 

f"4^A/fiAA"\ nr /"4^A/79n"\\ PPI ^ \ anH /harrier arli laverU 
\ HOO/OOO ) Ul ^ HOO/ / ZU jj.UULO.J dMU \ueUTI6i aUj Idyci^ 

and oxygen) and cvd) and (((((("438/637") or ("438/653") or 
("438/656") or ("438/687") or ( ,, 438/688") or 
("438/720")).CCLS.) and (barrier adj layer)) and oxygen) and 
(sputtering or pvd)) 


USPAT 


2002/01/04 14:54 




152 


((((((("438/637") or ("438/653") or ("438/656") or ("438/687") 

nr /"4^A/fiAA"^ nr f ,l 4^ft/790"U PPI R ^ anH /harrier aHi laverU 
ui \ too/uoo j ui ^ HJO; I £.\J J f. wLO. J al IU ^ Udl I lei aUj Idycl ) ) 

and oxygen) and cvd) and (((((("438/637") or ("438/653") or 
("438/656") or ("438/687") or ("438/688") or 
("438/720")).CCLS.) and (barrier adj layer)) and oxygen) and 
(sputtering or pvd))) and copper 


USPAT 


2002/01/04 14:54 




138 


(((((((("438/637") or ("438/653") or ("438/656") or ("438/687") 

nr ("d~\R/RRR"\ nr /"4^A/79n"U PPI R ^ anH /harrier arli laver^ 
Ul ^ HOO/OOO ) Ul \ HOO//ZU jj.k/ULO.J dflU ^Uaillcl dUJ IdyGlJJ 

and oxygen) and cvd) and (((((("438/637") or ("438/653") or 
("438/656") or ("438/687") or ("438/688") or 
("438/720")).CCLS.) and (barrier adj layer)) and oxygen) and 
(sputtering or pvd))) and copper) and @ad<=20000208 


USPAT 


2002/01/07 07:55 


- 


2 


((((((((("438/637") or ("438/653") or ("438/656") or ("438/687") 
or ("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 

and OYvnpn^ and r\/d\ and ////// n 4?A/fi^7"^ nr ("A1fUf\W\ nr 
("438/656") or ("438/687") or ("438/688") or 
("438/720")).CCLS.) and (barrier adj layer)) and oxygen) and 
(sputtering or pvd))) and copper) and @ad<=20000208) and 
(promoting adj layer) 


USPAT 


2002/01/04 14:59 


- 


7 


((((((((("438/637") or ("438/653") or ("438/656") or ("438/687") 
or ("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 

anH nwnen^ anH r\/fi\ anH //////"4^ft/fi^7"^ nr {"A'*MfiR'V'\ nr 
emu uxyyciiy diiu uvu^ aiiu *?oo/oo/ ) or \ *too/uuo ) or 

("438/656") or ("438/687") or ("438/688") or 

("438/720")). CCLS.) and (barrier adj layer)) and oxygen) and 

(sputtering or pvd))) and copper) and @ad<=20000208) and 

(metal with promoting) 


USPAT 


2002/01/04 15:00 


- 


7 


((((((((("438/637") or ("438/653") or ("438/656") or ("438/687") 
or ("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 

and OYvnpn^ anH rvd\ anri ({(((("AW/fitT^ nr /"d^A/fi^T't nr 
("438/656") or ("438/687") or ("438/688") or 

/ M 4'3ft/790"^\ PPI R \ anH /harrier aHi laver^ anH nvvnon\ anH 
^ *too/ f zu j).\s\s\-'0. ) diiu ^Udiiici duj idyci )) dllu uxyycll^ diiu 

(sputtering or pvd))) and copper) and @ad<=20000208) and 
(promoting witn layer) 


USPAT 


2002/01/04 15:01 


- 


2586 


((438/637) or (438/653) or (438/656) or (438/687) or 

/4^A/fiAA^ nr /4^A/790U PPI R 


USPAT 


2002/01/07 07:57 


- 


684058 


((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")). CCLS.) and barrier layer 


USPAT 


2002/01/07 07:57 




1044 


((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer) 


USPAT 


2002/01/07 07-57 




442 


(((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 
and oxygen 


USPAT; 
US-PGPUB 


2002/01/07 07:59 
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269 


((((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
{ Hoofooo ) or \ Hooi / jj.uuLo.j ana (Darner aaj layer;; 
and oxygen) and copper 


USPAT; 

1 IO D^DI ID 


2002/01/07 07:59 


- 


10 


(((((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 
and oxygen) and copper) and (diffusion with stop) 


USPAT; 
US-PGPUB 


2002/01/07 08:06 




31 


("3844831" | "4242698" | "4367119" | "4386116" | "4451326" | 
"4600624" | "4789648" | "4792534" | MSOSSSZ* | "4944836" | 
4948 Zoo | 49odo13 | 49ooo70 | 4992135 | 4999318 | 
"5000818" | "5010039" | "5055908" | "5117276" | "5122859" | 
"5143820" j "5209817" j "5219787" | "5244837" | "5277985" | 

douuoio [ oouo/yo | O0IUOU4L | OoHUOlV I DOf | 

"5612254").PN. 


USPAT 


2002/01/07 08:04 


- 


0 


(((((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
[ ^too/ooo ) or \ hoo//zu ;;.uuLo.;ana (Darner aaj layer)) 
and oxygen) and copper) and (elongation adj time) 


USPAT; 

1 IO DnDl ID 


2002/01/07 08:09 




■1 n 
1 U 


(((((( 4oo/bo/ ) or ( 4oo/obo ) or ( 43o/ooo ) or ( 438/687 ) or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer)) 
and oxygen) and copper) and (Ti-Si-N) 


USPAT; 
US-PGPUB 


2002/01/07 08:32 






(o//Uo^U | ooz4oyy | oooloo/ | O91o144 1 5918150 | 
"5976928" | "6130161").PN. 


USPAT 


2002/01/07 08:12 


- 


7 


("5770520" | "5824599" | "5851367" | "5913144" | "5918150" | 
"5976928" |"6130161").PN. 


USPAT 


2002/01/07 08:31 




1 


("5913144").PN. 


USPAT 


2002/01/07 08:35 






{[Hoof f f rj.ccis) and ((^.oft < r r).ccls) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/01/07 08:37 




OO I O 


{{{Hoof < f r).ccis) ana [(Zof/r r rj.ccis)) ana ((ti si n) and 
(oxygen o osub2)) 


1 1 O O A T. 

USPAT, 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/01/07 10:50 




I OOO 


m(^oo/ r r r).ccis) ana ((^o/7 r r r).ccis)) and ((ti si n) and 
(oxygen o osub2))) and (cu copper) 


1 ICO AT. 

USPAT, 
US-PGPUB; 

rnO' inn. 

LHO, JPO, 

DERWENT; 

IBM_TDB 


2002/01/07 11:34 




QQ 


m(*foo/ f ( r).ccis) ana {{^.ofi r r r).ccis)) and ((ti si n) and 
(oxygen o osub2))) and (diffusion with layer with (cu copper)) 


USPAT 


2002/01/07 08:41 


- 


7 


("5770520" | "5824599" | "5851367" | "5913144" | "5918150" | 

"^OTPOOQ 11 1 "C'1Qnifi't , '\ DM 

oy/oyzo | oloUIDl ).rlN. 


USPAT 


2002/01/07 09:32 




i 




USPAT 


2002/01/07 10:52 




14 


("4676866" | "4690730" | "4957590" | "4976839" | "5070036" | 
"5162262" | "5175126" | "5232871" | "5236869" | "5240880" | 
"5371042" | "5466629" j "5514908" j "5552341 ").PN. 


USPAT 


2002/01/07 10:52 




3 


("4674176" | "4829363" | "4897709"). PN. 


USPAT 


2002/01/07 11:17 




T u 


(((((400/ f r r).ccis) and \\2.o(l ? ? rj.ccls)) and ((ti si n) and 
(oxygen o osub2))) and (cu copper)) and (oxygenation or 
(oxygen adj stuffing)) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/01/07 11:36 






\\ Hafuooo ) or ( oyoyyoo ) or ( ouyu/uz ) or 
("5736192")).PN. 


1 IODAT 

UbrA 1 


2002/01/07 14.20 


- 


2 


("4990997" | "5070036"). PN. 


USPAT 


2002/01/07 14:07 




o 
z 


((opening or irencn) wun (insulating or insulator)) and 
(oxygen with layer with concentration) 


rnn. inn - 

EPO, JPO 


2002/01/07 14:23 




2 


(ffoDenina or trench^ with ^inQiilatinn nr inQiil^tnrW anrl 

V\\ K '3 u cm^ii^ vviiii yniouiGiiii^ ui niouidiui ;; diiu 

(oxygen with layer with concentration)) and (concentration 
with (low or high)) 


cpn- ipn 


^uuz/ui/uo u/.no 




1 


("4990997").PN. 


USPAT 


2002/01/08 09:01 




22 


4990997.URPN. 


USPAT 


2002/01/08 07:16 
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• 


22 


(3637320 | 3807008 | 4035541 | 4497874 | 4830886 | 
4960732 | 4990997 | 5001531 | 5049975 | 5087593 | 
"5132756" | "5139825" | ,, 517891r , | "5192589" | "5246881" | 
"5384289" | "5496762" j "5536947" | "5571572" | "5723382" | 
0893758 | 6081034 ).PN. 


USPAT 


2002/01/08 07:26 




2 


(("4990997") or ("5652464")).PN. 


USPAT 


2002/01/08 09:01 


- 


1426 


((438/627) or (438/628) or (438/643) or (438/644)). CCLS. 


USPAT; 
US-PGPUB; 
EPO; JPO 


2002/11/04 11:10 




eo o 

638 


(((438/627) or (438/628) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705 


1 ICO A T. 

USPAT, 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/11/06 07.31 




A A ~7 

117 


((((438/627) or (438/628) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705) and oxygen 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/11/04 11:12 






(v(((43o/oz/) or (43o/b2o) or (438/043) or (438/644)). CCLS.) 
and @ad<=1 9950705) and oxygen) and ((barrier or seed) 
with (oxygen oxide)) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IdM 1 Ud 


2002/11/04 11:13 




5 


("4931410" | "5124780" | "5444018" | "5462895" | 
"5470789").PN. 


USPAT 


2002/11/04 13:00 


- 


1326 


((("438/637") or ("438/653") or ("438/656") or ("438/687") or 
("438/688") or ("438/720")).CCLS.) and (barrier adj layer) 


USPAT 


2002/11/06 07:31 




eon 

639 


(((438/627) or (438/628) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB . 


2002/11/06 07:31 




yz 


((((UofoZf) or (4oo/ozo) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705) and ((tungsten tantalum) with nitride) 


USPAT, 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
1BM_TDB 


2002/11/06 08:48 




oo 

23 


((((438/627) or (438/628) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705) and ((tungsten tantalum) adj nitride) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/11/06 07:35 




o 
z 


((((4oo/ozY) or (4oo/b^o) or (4oo/o43) or (43o/o44)).CCLS.) 
and @ad<=19950705) and ((aluminum adj oxide) 
"al.sub.2o.sub.3") with barrier 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/1 1/06 07:55 




on 


((((438/627) or (438/628) or (438/643) or (438/644)). CCLS.) 
and @ad<=1 9950705) and ((aluminum adj oxide) 
"al.sub.2o.sub.3") 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/11/06 08:00 




168 


(438/$.ccls.) and (((aluminum adj oxide) al.sub.2o.sub.3 ) 
with barrier) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/11/06 08:01 




vJC7 


l(A*\fkl%. r»r»lQ ^ snrl ///aluminum arli nvirlo\ "a! ciih On cnh 

with barrier)) and @ad<=1 9950705 


Uorn 1 , 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


zuuz/n/uo uo.u i 
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A "7 
1 / 


(438/$.ccls.) and ((tantalum adj nitnde) with barrier) and 
@ad<=1 9950705 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/11/06 08:49 




8 


(( 5612254 ) or ( 4910169 ) or ( 5552341 ) or 
("5070Q36")).PN. 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/1 1/06 09:27 




169 


fringing with capacitor 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/1 1/06 13.28 




5335 


((438/637) or (438/653) or (438/656) or (438/687) or 
(438/688) or (438/720)).CCLS. 


USPAT; 
US-PGPUB; 
EPO; JPO 


2003/06/25 10:29 




1 o4o 


((( 438/637 ) or ( 438/653 ) or ( 438/656 ) or ( 438/687 ) or 
( U A3S/68S U ) or ("438/720")).CCLS.) and (barrier adj layer) 


USPAT 


2003/06/25 10.30 


- 


26 


(((438/637) or (438/653) or (438/656) or (438/687) or 
(4oo/Doc5j or (4oo//zu)).ouLo.) ana (oxiaizeaj wnn (iitanium 
adj nitride) 


USPAT; 

Uo-rbrUb 


2003/06/25 10:33 




5 


(((438/637) or (438/653) or (438/656) or (438/687) or 
(438/688) or (438/720)). CCLS.) and cvd with (titanium adj 
nitride) with (oxidized (oxygen with concentration) oxidizing) 


USPAT; 
US-PGPUB 


2003/06/25 10:34 
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